Background: Not all patients where an ambulance is dispatched are conveyed to an emergency department. Although non-conveyance is a substantial part of ambulance care, there is limited insight in the non-conveyance patient population. Therefore, the study aim was to compare demographics, initial on-scene reasons for care, and vital signs between conveyed and non-conveyed patients attended by an ambulance. Methods: A retrospective study of ambulance runs from 2 EMS regions in the Netherlands in 2016 was performed. For each ambulance run demographics (age, gender and geographical location), initial reasons for care categorised into the ICD-10 classification system, and vital functions or observational scales (according to the national ambulance care protocol) were collected and analyzed. Results: 54.797 ambulance runs met the inclusion criteria, of which 14.383/54.797 (26.2%) resulted in non-conveyance. There was no significant difference in gender, but the non-conveyance group was significantly younger (48.5 (±26.4) years) compared to the conveyance group (60.7 (±22.2) years) (p = .000). The most common initial reasons for care for the conveyance group could be classified into chapter-9 diseases of the circulatory system, chapter-19 injury, poisoning and certain other consequences of external causes, and chapter-10 diseases of the respiratory system. The most common reasons for care in the non-conveyance group could be classified into the chapter-9 diseases of the circulatory system, chapter-19 injury, poisoning and certain other consequences of external causes, and -chapter-5 mental, behavioral and neurodevelopmental disorders. The total percentage abnormal vital functions/observation scales between the conveyance (69.5%) and non-conveyance group (58.6%) was significantly different (p = .000). 15 out of 17 vital functions/observation scales are significantly different between the conveyance and non-conveyance group. Conclusions: This study shows that non-conveyed patients are younger, are more likely to be in (highly) rural areas, and more often have initial reasons for care related to mental, behavioral and neurodevelopmental disorders (ICD-10 chapter 5). Although abnormal vital functions/observation scale were more prevalent in the conveyance group, 58.6% of the non-conveyed patients had at least one abnormal vital function/observation scale.
Background
Emergency Medical Service (EMS) systems have changed substantially throughout the last century [1] . At the start, EMS-systems contained both regulated and unregulated services, as well as trained professionals as untrained civilians. Due to the improvement of healthcare and the changing population structure, EMS-systems developed from being just a conveyance provider for patients to an advanced emergency care provider. The last years, EMS-systems are developing into mobile integrated health care systems where EMS-professionals perform assessments and interventions without conveyance to an ED [2] .
Within these developing EMS-systems, ambulance staff increasingly make critical decisions about patient care in complex environments [3] . One of these critical decisions considers conveyance decision-making. An ambulance professional can choose between conveyance to the emergency department (ED), specialist centers (cardiac, neurological, trauma), referral to another healthcare provider, or non-conveyance [3] . The non-conveyance decision is considered as a complex and difficult task that comes with great responsibility [4] . Non-conveyance is defined as "an ambulance dispatched without subsequent hospital contact, including patients registered dead an ambulance deployment as appropriate, where the patient after examination and/or treatment on-scene does not require conveyance with medical staff and equipment to the hospital" [5, 6] . Non-conveyance can be initiated by the ambulance professional (sometimes after consultation of a general practitioner or medical specialist) and the patient and/or his relatives [7] .
A recent systematic review on non-conveyance performed by our research group shows that non-conveyance occurs in all types of EMS-systems and non-conveyance rates for general patient populations vary between 3.7 and 93.7% [8] . The amount of non-conveyed patients increases every year [9] . This increase is attributable to insufficient clarity for members of the public which healthcare service is appropriate for their problem, by the introduction of defensive dispatch triage systems and the situation that the emergency medical dispatcher cannot accurately triage severity of the situation and dispatches an ambulance to be safe [9] .
The increase of non-conveyed patients urges the need for the development of guidelines, protocols and policy to manage safely these patients safely, and for appropriate use of healthcare resources. These guidelines and protocols are currently lacking [8] . To develop these instruments, insight in entire prehospital patient population is needed. A recent study reports on diagnoses and outcomes of patients conveyed to the hospital by an ambulance [10] . In addition, the review from our research group on non-conveyance provides a first insight in the non-conveyance population and shows that men and women of all ages, and vulnerable patient groups as people who have fallen and patients with hypoglycemia are represented in the non-conveyance population [8] . Furthermore, non-conveyed patients most often had neurological or trauma related reasons for care. Although this systematic review provides a first insight in characteristics of non-conveyed patients, only three studies reported on vital signs of non-conveyed patients and concluded that about 15% of the non-conveyed patients have vital signs outside normal limits. The review recommends further comparison between conveyed and non-conveyed patients, especially on reasons for care and vital signs.
Therefore, the aim of the present study was to compare demographics, initial on-scene reasons for care, and vital signs between conveyed and non-conveyed patients attended by an ambulance.
Methods

Design
The study had a retrospective, descriptive design.
Setting
Ambulance care in the Netherlands is provided by 25 regional EMSs [11] . Ambulance care is dispatched through the emergency medical dispatch center, and can be requested via the national emergency number, or by other healthcare professionals (such as the general practitioner or medical specialist). Dispatch is either guided by the Advanced Medical Priority Dispatch System, digital variant Professional Quality Assurance (AMPDS), or the Dutch Triage Standard. After triage, ambulance care can be dispatched with urgency level A1 (arrival < 15 min), A2 (arrival < 30 min), and B (ordered ambulance transportation). The dispatch center can dispatch a fully equipped ambulance or a solo vehicle (car or motorcycle). Ambulances are staffed with one driver and one registered ambulance nurse; solo vehicles are staffed with one registered nurse. Registered nurses become qualified as an ambulance nurse after following a specific national training course. Ambulance nurses work autonomously and are allowed to make non-conveyance decisions using their national protocol, without direct consultation of an EMS physician. In addition to regular nurse-based ambulance care a helicopter staffed with a nurse and a physician can be dispatched.
This study took place in two different EMSs in the southeastern part of the Netherlands. EMS region Gelderland-Midden provides ambulance care for 668.000 people, EMS region Gelderland-Zuid provides ambulance care for 541.000 people. 
Data collection
Each ambulance run is stored in an EMS database and has an unique identification number. For this study all ambulance runs from both EMSs from 2016 where extracted. We included a whole year to prevent differences or discrepancies induced by specific months or season of the year [12] . From this sample we excluded ambulance responses with (a) urgency level B, (b) without patient contact, (c) for patient transfer from a hospital to another hospital or discharge to another healthcare facility, and (d) patients who were resuscitated. Therefore, the definitive sample consisted of ambulance runs with A1 or A2 urgency level with either patient conveyance to the hospital or non-conveyance. For each ambulance run in the definitive sample demographics, initial reasons for care, and vital functions or observational scales were collected. The demographic variables involved age, gender and geographical location. Geographic location was divided in five categories, based on home address per km 2 , from highly urban to highly rural. The variable initial reason for care consists of the 22 different chapters of the International Statistical Classification of Diseases and Related Health Problems 10th revision (ICD-10) [13] . Because the involved EMSs used different classification scales, pairs of two independent researchers (EvdL, JvS, VT, MvW) first converted the reasons for care from the ambulance run databases into the chapters from the ICD-10. An extra code was added for reasons for care that were not classifiable in the chapters of the ICD-10. The vital signs and observation scales involved 19 different variables based on the ABCDE-method, and were based on the national protocol which ambulance nurses in the Netherlands use to make their treatment and conveyance decisions [14] . To determine which values were normal or abnormal, cut-off points based on the Dutch national protocol were used. Table 1 shows the different variables with the corresponding cut-off points and codes. To assess the quality of the data, a random sample of 100 ambulance runs was checked on conversion and accurate cut-off points by two independent researchers. This quality check revealed no systematic errors. Refer to Table 1 .
Data analysis
Data were analyzed with SPSS version 24.0 descriptive techniques. To compare the variables between the conveyance group and the non-conveyance group × 2 -tests, Cramer's V, and t-tests were performed. Statistical significance was set at p-value < 0.05. Results are presented in frequencies and cross-tabulation tables. For the initial reasons for care we reported the top ten ICD-chapters with the highest total incidence, as other groups were too small (< 1.0%).
Results
In total, 54.797 ambulance runs met the inclusion criteria, of which 14.383/54.797 (26,2%) resulted in non-conveyance ( Fig. 1) .
For 53.538/55.797 ambulance runs patient gender was available. As shown in Table 2 , there was no significant difference in the proportion of men and women between conveyed an non-conveyed patients. Geographical location was available in 52.419 ambulance runs. The within-group distribution of location was comparable for the conveyance and non-conveyance group, with no patients in highly urban areas, and one third of the patients in urban, average urban and rural areas. The between-group distribution for the non-conveyance and non-conveyance group was significantly different, with the highest difference for the rural location (2.8%). The average age was significantly different between the non-conveyance and conveyance group: 48.5 (±26.4) years for the non-conveyance group, compared to 60.7 (±22.2) years for the conveyance group.
The most common reasons for care for the total group and the conveyance group could be classified into chapter-9 diseases of the circulatory system, chapter-19 injury, poisoning and certain other consequences of external causes, and chapter-10 diseases of the respiratory system (see Table 3 . The most common reasons for care in the non-conveyance group could be classified into the chapter-9 diseases of the circulatory system, chapter-19 injury, poisoning and certain other consequences of external causes, and chapter-5 mental, behavioral and neurodevelopmental disorders. Between the non-conveyance and conveyance group, all differences were significant, except the difference for chapter-11 diseases of the digestive system. For 50.402/54.797 (92.0%) of the patients data on vital functions/observation scales was available (see Table 4 ). Of these, 33.759 (67,0%) had one or more abnormal vital functions. For 38.802/40.414 (96.0%) of the conveyed patients vital functions were available, 26.958/38.802 (69,5%) had one or more abnormal vital functions/observation scales. For 11.600/14.383 (80.7%) of the non-conveyed patients vital functions were available, 6801/11.600 (58,6%) had one or more abnormal vital functions/observation scales. The total percentage abnormal vital functions/observation scales between the conveyance (69,5%) and non-conveyance group (58,6%) is significantly different at p = .000 (× 2 = 475,026, df = 1). (6.8% vs. 1.6%), all were significantly more prevalent in the non-conveyance group than in the conveyance group. Of the vital functions/observation scales that were significantly more prevalent in the conveyance group than in the non-conveyance group, the pain score (28.7% vs. 59.9%), oxygen saturation < 96% (11.3% vs. 30.9%), and too high temperature (13.3% vs. 26.0%) showed the biggest differences.
Discussion
This study compared demographics, initial on-scene reasons for care, and vital signs between conveyed and non-conveyed patients attended by an ambulance. The results showed that non-conveyed patients are younger, are more likely to be in (highly) rural areas, more often have reasons for care related to mental, behavioral and neurodevelopmental disorders (ICS-10 chapter 5), and more than half of these patients have at least one abnormal vital function/observation scale. As for demographics, there was no significant difference in gender between conveyed and non-conveyed patients. This is congruent with a recent systematic review on non-conveyance [8] . Possibly, our result can be explained by the demographic composition of the Netherlands where gender is equally distributed. As for age, the non-conveyance group has a significant lower age compared to the conveyance group, this is comparable with previous research [15, 16] . Possibly, this can be explained by the holistic assessment of the patient, where not only the medical condition is taking into account, but also the coping ability [15] . Also, older patients might call an ambulance for an acute exacerbation of a chronic disease [10] . Compared to conveyed patients, there are less non-conveyed patients in the rural and highly rural areas. This result is comparable with findings of the previous systematic review [8] . This might be due to the lack of alternative healthcare facilities in these areas, that limits referral options for ambulance staff. Another explanation might be that people in (highly) rural areas have different socioeconomic characteristics and therefore are less likely to call for medical help [17] . Our study shows a variety of initial reasons for care in the prehospital patient population. Around 40% of the reasons for care for the total group and conveyance group could be classified into chapter-9 diseases of the circulatory system and chapter-19 injury, poisoning and certain other consequences of external causes. This is comparable with a recent study [10] . The non-conveyance population shows a wide variation of on-scene reasons for care comparable with a recent study [18] . Comparing on-scene reasons for care from ambulance nurses, there a significantly more patients with mental, behavioral and neurodevelopmental disorders (chapter-5) in the non-conveyance group compared to the conveyance group. Literature shows contrasting results, with studies reporting 9.0-19.1% psychiatry or alcohol/drugs abuse reasons for care in the non-conveyance group [15, 16, 18] , and another study reporting that patients with psychiatric reasons for care were more likely to be conveyed [19] . These patients represent a vulnerable patient group in which it can be questioned if ambulance care is the most appropriate [20] , and if ambulance staff currently have the competencies to manage patients with psychological and social problems. Our results indicate that the development of guidelines and alternative care options for these patients is needed, for instance mental health acute assessment teams [21] . 
Our results show that 58.6% of the patients in the non-conveyance group had at least one abnormal vital function/observation scale. This percentage is high compared to previous research [8] . Possible explanations are that abnormal values can be related (for instance, respiratory rate and O 2 -saturation), might be present in medical history (too high systolic blood pressure), or can be treated on-scene. For instance, hypoglycemia often can be safely treated on-scene without medical follow-up [22] , whereas hyperglycemia comes with other risks or is a symptom of other medical conditions. Another reason might be poor registration on vital functions and observation scales for non-conveyance ambulance runs. The poor registration on non-conveyance ambulance runs is recognized in literature [6] . This might be caused by the fact that in case of non-conveyance situations with normal vital signs and observation scales these data are not registered on the ambulance run records. However, from the perspectives of medicolegal and continuity of care, these data should be registered.
Furthermore, there is a significant difference on Airway, Breathing, Circulation, and Disability between the non-conveyance and conveyance group. Abnormal values for Breathing and Circulation seem an indication for conveyance, with a contrast for a too low respiratory rate which is more prevalent in the non-conveyance group. Although most vital functions/observation scales are significantly different between the conveyance and non-conveyance group, abnormal vital functions/observation scales are also present in the non-conveyance group. This indicates that vital functions/observation scale cannot be used alone to make a non-conveyance decision, and that additional decision rules should be incorporated in the current non-conveyance protocols. The non-conveyance decision is multifactorial and complex [8, 23] and has influences from the patient and his relatives, the professional, the healthcare system, and supportive tools. For ambulance staff, this might require additional competences and training [4, 24] .
Limitations
The first limitation is that, due to random suboptimal registration of demographic characteristics, initial reasons for care and vital functions we had missing data on all variables. Missing data in non-conveyance studies has been described earlier [18] . Secondly, our study did not compare patient outcomes and follow-up care between conveyed and non-conveyed patients as this information is not registered on the ambulance run sheet. Although these outcomes are not present for our study population, both EMS regions use the non-conveyance quality indicator 'the percentage of renewed ambulance contact within 24 hours after non-conveyance'. For 2016 these percentages were 0,29% (EMS region Gelderland-Zuid) and 0,45% (EMS region Gelderland-Midden), which indicates safe non-conveyance care in both regions. A possible third limitation concerns the use of the ICD-10 classification system. Although widely accepted, it is not primary developed for prehospital care. Finally, this study was conducted in the Netherlands with a specific EMS-system where ambulance referral to the ED, general practitioner or medical specialist are options. This might limit the possibility to generalize our results to other healthcare systems.
Conclusion
This study shows that non-conveyed patients have significantly different demographical characteristics, initial reasons for care and vital functions/observation scales compared to conveyed patients. Non-conveyed patients are younger, and there are less non-conveyed patients in the rural and highly rural areas. There is a variety of initial reasons for care in the entire prehospital patient population. Common reasons for care in the conveyance and non-conveyance group are related to diseases of the circulatory system (chapter-9) and injury, poising and other consequences of external causes (chapter-19). In contrast, there a significantly more patients with mental, behavioral and neurodevelopmental disorders in the non-conveyance group. The conveyed group more often has one or more abnormal vital functions than the non-conveyance group.
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